Experimental details

Target preparation and film deposition:
To prepare the composite target for pulsed laser deposition of Li 3 OCl films, Li 2 O (Aldrich, 97% purity) and LiCl powders (Aldrich, 99% purity) with stoichiometric ratios were mixed and ground thoroughly in an Ar-filled glove box. The mixed powders were pressed into a pellet at a pressure of 3000 psi. Table S1 .
Characterizations and electrochemical measurements:
The structure of the films was studied by X-ray diffraction (XRD, Rigaku Ultima III), and 
